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(57)Abstract: 

PURPOSE: To provide a wiring^formed method of a semiconductor in 
which a short circuit, breaking or an increase of resistance of wiring by 
separation of impurity particles in a metal wiring material layer formed 
by a PVD method is. 

CONSTITUTION: A gate oxide film of Si02 is formed on a surface of 
substrate after forming an element separating region 1 1 of LOCOS 
structure on a Si substrate 10. After forming a polyside gate electrode ' 
13. an ion is injected for forming LDD structure, an Si02 film is 
deposited on all surface and etch backed and. a gate side wall is 
formed. After an impurity ion is injected, a source.drain region 15 is 
formed by activating heat treatment. An Si02 insulation layer 20 is 
formed by a CVD method on the substrate, an opening 21 is formed, a 
Ti layer for decreasing contact resistance, and a barrier layer TiN layer 
are formed by sputtering on the insulation layer as an under layer 22. 
After forming wiring material layer 23 of AI-0.5%Cu by the sputtering, 
the wiring layer is reflow-treated in an inert gas an connecting holes 24 
are formed. As it is quenched after the reflow treatment coarse 
particles of Cu are not separated, and reliable wiring layers 25 is 
obtained after aging. 
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TJi^^-frT. ;&iie^^)isfi3 3^^iiit5, mm 
mm 3 3 rofi)jj!i^{4:fi, mmm i (t? 1 3 

[0 04 8] Cia-3 5 0] 7/U$:^-;7i,,^^^;0.P, 

^s^siHis^tiisn 3 3 ^muz'ik. mmum 

^Jii£^TOl3 3?ry 7n-JaSLT. >;?/L'7*7/ 
3 4 (0±:^(7)^ME^*tfi|-l 3 3 (OMSRSr^tlft: L. IS 
^c0fflH±«rfS]±$-fr5 (114(0 (B) ^m) 0 V7U 

-*as(o^{4=fi, ^jg0iji(o [ig-14 0] tmmt 

(0 0 4 9] Clg-3 6 0] y 7n-J(ig(D^Tt, 

^jsijij 1 (D [xm- 15 0] ii5i^(o:^!£ . mx\ ^ 
^mmum 3 3 5rt.i^t5, 

[0 0 5 0] [lM-3 7 0] ^(Ot, IIJS0iJlc7) [I 

1 6 0] tmmnif&X'ims 5%:m!^ti> ms 
[0 0 5 1 ] mmu) nmi 4 (±. *^sj(o^ 2 w 

fiSt"?. ^^I^JiiM (Cu) :if*6<]{l(±. 
I^Sr^tft^SE^^tfifi LT, A 1 - 0 . 5 %C u Irffl 



13. y-hf-^ K^^;*-- yH4, y-^- Ku-fym 

1 5 IrffMtS, 
[0 0 5 3] CifS-4 1 0] ^Mno [Ig 
-110] ilHi^d, y-y^. Ku-fy^lgci 5^5ffM , 
0±{Z, g<i|:|;tiSt5i^i^l2 0 

CVDfef^TJFMtSrtTiST'tSo ^<0t. y~^- 

>fM®i 5<7)±:^wifgi^l2 0(^, 7;j-hyy^ 

(t5 (11(0 (A) #BS) , 
[0 0 5 4] [Xm- 4 2 0] ^£0^, ^m^tt!^ 

^^igit^ (Cu) itt^mmmm (Al) 
5^1iaillt)t!ifl (A 1 -0. 5%Cu7)»bfM$ix 
S). 2 3$r, S<*(C^g^t5*ai^l2 0(O±{C^/-;-;/:? 

[0 0 5 5] ^(Dftii)\Z. r»in^2 1 (7)jSlF(5^a:.;/f^i? 

y-->^L/::t. His^jico [zs-i 2 0] tmm 

(;Tlt!!l2 2<!:LTT ilZ^r/T i Nl^, ma^2 1 
f^^rttflfelfl 2 0 (D±[zm3:^^<y'^mX'!^mt^o 
m^'X. T i;5^P,fi!c5iiiXtt&#l (ETi^-frT) ^Ti 
N^±(;)S3iL, -eot, A 1-0. 5%Cu/0^P)fiJc5 
^^tl$-^tp^MEMt^fif^l6^1 2 0 
-y^ffitCTltfl^^-C, ^Jiia^$t=^l 2 3 ^fiicJIt 
5, ^MSa^*t$^g 2 3 £0^!I^#^^JiiTiC^JjF-t- 5, 
2 0 ^:miM.(Di^mizm LT*J< r i -C', t&BM 
2 0±lc±i^ Loofo5^1iat^t^:H 2 3 (±»KKm^ 
i "5 , n|F|5 2 1 f^(I^^<|^lr-ttf^lia^:^iisf;4Szi!t 
liiit; (112(7) (A) #,03) , jS), m^WE,^ (^Jiia 
IIWl?rzi^iiM=it5fcJ6(0Sf*:(;)?a;g) {i, 

^MiimmM 2 3 (o^si^# 

^-y-;' h : A 1 - 0. 5%Cu 
■/a-t7.:ff7. : A r = 1 0 Osccm 

: 0. 4 P a 
DC/-57- : 1 0 kW 
fiMg?a^ : 5 0 0" C 
H/? : 0 . 5 /X m 

[0 0 5 6] [Ig-4 3 0] 7/U$:zr>i,^^^;j,fj 

fi!c5ifelia^Wifl2 3C0ffM^Tt, :&Jiiaa#f-H 
2 3$rt,?^-t-5o :^lia^t^*ifl2 3(Ot,?^BfPB^(i, ^ 

5o i-<$6<J{Cfi, ^Mno [Ig-15 0] <!:I5]^<!: 
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[0 0 5 7] [XS- 4 4 0] -^(D'ik. 'Zm\^JtCX. 

RV^Ti&m2 2i:^<^-=Ly^if\^x^m2 5 ^fg^t" 
6o w-pL-C. 121 2 CO (B) (C7FL7^<tf5]^£OgSlltS3g 

[0 0 5 8] (^SS^iJ 5 ) 5 fi*^0.^cO3£SISg 

^^i-^^/M 0, 4 1. y :7n-^:f.^5^^>/<4 2. 
a&U^tw, ;^/'^:y^f^-t >^<4 0. 4 1 St/ y n — 

m^m-(DfS.mRxiv y^—mm^rfo :it7!)^x^. ma 

[0 0 5 9] IKI6{>liol/^l:, #.Ba§^4 4, 4 5 ( 
V/'<T'fot9. 4 ej^Sfj^^^i-^^'^T- 
fc^o ^Jx(i\ ;=^'^<'>^5^-vv/<4 0{::^oV^TT i 
T i N^^^SIU. :^y< :^ ^^^>y<4 1 icioi^Tr/u 

tlb<7^:^^<y^^'Y>'^<4 0. 4 1 (i^^C0t#it^^-r 

[0 0 6 0] y ^:t,?f^f^^>/<4 2(7:»«it^. S£ 

(i, ^>:/t~i5^5 0) SU^:^;^;^a^*ifx^7^-v^5 1 
75^ffix.fbnTv^6o ^v:/^ — ^ 5 Oll;</;^;*^a]^|if>^ 
7"— v^5 1 o±:^(ciee$ti-cv^5o y:7n-^f. 

m^n^y'-i^S l^zit. fftai^;V;^ieS=5 2. fas^ 
-t5^-7tf- h 5 3 , S.t/;^x-v?fta]^iat= ([gTf^it 

[0 0 6 1 ] CD y :7 n 

StSlOSr. ^^-r >^<4 1 7!f^b®jE^i^K4 3 

SrS^LT, y :7o-^t'^?«fr^^>y<4 2ldmAi-5o 
^LT. il^agj^gtgi o^;V;^?ftaiK3f^^x->?5 1± 
lC«gLfcS. y :7P-^t.fft^^WM 2^^iJ^liT 



5 0 5:;d->(cL, ^mimumm^ ]) y ti^jui^-r 

5o ^cott. ^^alffl;^^iel=5 2 7!i^C3/«^aJffl;^;^^gfi 
^^^^rJ^^ScLigltt^ (El 70 (A) #.93) , 

[0 0 6 2] m:&<r>m^.^mti*^^m LVy^ -^g;^^^ 

(im0#{;ifta]ffl;?/:^i£t^5 2y)^bi^&^tifz^{S^tfy^ 

{^(t. 4^iS<*Sffil 0S::g.^i-5 mi<D (B) # 

[0 0 6 3] i^. (I7t7:) (C) iS^/.^^ 
^S^gtg^id^S (El^T^-fr-T) ^IB^LT. ^Mid^^t 
3|4jicoy :7n-AaSB#{Cfi, ;^^?^aJ^^i|-;:^v"-v^5 l 
;i^ib4^^i^Stgl 0$rgiL. ¥^2$f^S:Kl 0$::t.;^-r5 
;^/^/^a)^f:|-;^v^-v>5 Kdij^igfJ^StKi 0^ 
«;«S-tt^:ii:t::cto-C (1117 60 (B) #.bs) . i "9 ^!) 

[0 0 6 4] y :7n-^%?^^^>'/<4 2tDSiJt7:)tSit • 
Sr. ffiE:S:6^/cfKfTS[2Ii: UrigiSiCTFfo iKl 8 tCTF L/:: y 
37n'-^:t,?^5^^>'/<4 2IC(1, tly^1]m^^y^'r-'y 

6 0. ;9'^?ftaiK*Jj-;^x-v>6 3, SUf;*^^;f3Dm^^*il-^ 

-r^»i|&J§a7 0 75^^i;t^T^-CV^-5o* f^. y^D-^:t. 

V''"<4 2cDf^-r >^^<igc7:)[2l7Ttfi^'^BSL7to 
[0 0 6 5] fiSil^^gfi 7 0 li. ^'J;t(l\ 1S^(D^?g(^£ 
ffil 0^Scg-r^:ii:;6sr-#. L;5^t»[H]g^tg/^nSil^ 

«cM-r5jSi|li^lS7 0(75a55^iCli. if^?g<*:Stfi 1 0 J: <9 
^T/J^^^/^:A:7!l^^ft ^bi^TV^-5o ^ill^S 7 OflSSEI* 

7 1 fcSit^Mtt ibixTioiQ , lHlS5(i7 1 ^^-iJxrt^-^ 
(dlTF-t^r-f) (cJioTES^^SZ i:T\ ^it^g 7 0 

(i. ;^/;^AdS\^*4^t""v>6 0;5^^:tr;;^?^^p^;ie^;:^x — 
v^6 3-.^$^SrlS5il^-f-5Zi:;5^T'#-5o fo^oSiX. ^ 

1 0 ^m%<0{^WxZmM't^ r i: t^-^^f^m&T-j^^ t 

[0 0 6 6] ;*^;^»aWft^^s|-;^x— v?6 0{d(i, tmmi^ 
;^iai=6 1 SW^S^::^^-?*^— N 6 2;55^{tibnTl^ 
;^/:=^/^aiK^if^5^-v^6 3(dfi. if^mmtfp. 
iet^6 4aWajg^^:^-4^- h 6 5. &t/^T--v^;ft 

Jj^-h 6 2, 6 5'fC/NV n;^-i5r ((HTj^it-r) ^^t¥A 
[0 0 6 7] ^^ffi^Wfif^coy :7n-A{Lii5:r/:t,;£^^ 

Sr^SLT. y :7a-^:t.;^5^-^>x<4 2(CiSA-r5, 



[0 0 6 8] Wt.(r>tsa^^m^m^ LVya -inim*'^^ 

[0 0 6 9] HTlr^L-f^y 7n-^t.i^f^^>/<;4 2 

[0 0 7 0] Jii±, ^^m^iti-t. L\^^mm\izmr5tm 

M.<^tLXCuRUS i t:m\zt*)mmL-ftt\ =t(r> 
Ge, MgXdZn, fc^t^i, ^ ixPjCD^^Nei^^r 

(Sj, A 1 - S i SD^A 1 - G e (DZTC^^^p^^^^gEISr 

H 1 1 ic^^-r, 

[0 0 7 1 ] 1 St/^Jg0iJ 4 {CioV^-Ctt, SiltTL 

2 4 liii^^ftStg 1 o^cffM$^^fcy-;^ • Ki^-r^® 

(±?'j;i/^ 119 (73 (A) lOT^fJ;^!-, gig!?L2 4l±Tl 
^^18 0O±(c?i^fi!t$ixfcTlie^l 8 1 

^'/^7•7^/3 4(±i^i^gf^^S^gl OlcJFM^tiyty-^ • 

ixS'bOT-'b^.flS 0 9 CD (B) \Z7r-'f^'')\Z. /^/V 
:/7 ^3 4 (±T^|g^l 8 0 (73±tCJi0fig$tV/iTlE^ 

[0 0 7 2] ItCli, ||JSfij3lCTI5i?^Lyt/^'/U7"7 



2>o TSiH^l8 1(±. Tli^3ii®8 OiCftasSrJF^ 
5, Sn^, Tii*6M^l8 0IC^§15$rffMU, 75^75^5^95 , 

rmmmm s o ±(D^m&mu$^Mt:^ •> ^ * 
it^i!^ • mm^^mm (cmps) -c-i^ii-a^tfcj; 

[0 0 7 3] :^^m(D^ 1 (^mmiz^^^^mf^mwimi 

/i^-fi^fw, ^^i^&-^tf^mifli^t^;^75^fjfi£5^jiia 
^it^4® 2 3 1 0 ±{zmm^nn^Mm\zx^i^ 

laat^^i 2 3 ro?i5tfc755, :/ y y vff^i^r'fc5 r t *m 

■o. moU2 i<D±:)3tt^mmmms2 3izX'jxm 
i'^hx\.^i>ztimtL\.\ ±mmmmm2 3iz.(D 

nnr^mnm2 i^iznti2itti6. ^mmmu 
i^m23^z(DXo^j:yv y -Jmmz U£\^^m^, in 
^msi'^mm2 3imi<D (o iZTfki-^^fm 

^tfi:^fz(DX'\t. me.^fi^1i:^<DE.tl\Z^^X\^ 
^Q^2l f^^^BMmmX'%±\Z%i$,r^ Z 1 755 -c 

(DtzibiZ^ m^tf. mMmi(D [I^-l 3 0] iCjott 
6sS.mWL&^3 0 0° CirSsbtC^^-rtilSiVS t 

ti. ^-g-icioTii. mo^2 inmx^ i,mmm 2 0 
±(^^^Rmumm2 3(Dmmi:m<t6ztizi:>)^ 
muu 2 1 <D±:)fizfM^ixfi^miimmm 2 3 (t^jk 

ifil2 2(731?$ $rJ¥< 1-5 trio T, ^PSiJOtJIi 
ff^^^) i:t-5C<!:-C-§lPg|JO§|pg^/h$< 1-5 Cite 

ioTt), mDU2 i(D±i7izr^!^$iiit^mMimun 
m 2 3 mmi;y ]} y i^wmttb z tr^x^ 

[0 0 7 4] i^Ey 7P-toS<D^#$rWT{C0iJ.1^-r 

mmmum : 4 0 o* c 
Anfi^rai : 2^ 

#fflHWff;^ : 1 0«P ati± 
[0 0 7 51 Sig1^j(Cjol,>-CI4, ifgiil2 0, SO^S 
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i Oi^'^^^f^l-tiT^K -^rcoffi. BPSG. PSG. B 
SG. AsSG. PbSG, SbSG. SOG. SiO 

[0 0 7 6] ^^geiJlCioV^T^i. Tifi® 2 2^y<VT/ 
^/i^ms 2 A^tg^1-5T i m-^T i N^§r^/<:x^fe 

wi: t>T'#^o T iMRXIT i N^OECR CVDS 

^^T^fdl. T i . T i N. T i ON, T i W, W^CDmM 

T i COECR CVD^ii^ 
0/43 seem 

T i NCOE OR 
/ 8 seem 



T i C 1 r = 1 5/5 

2 . 0 kW 
5 0 0' C 
0. 3 P a 
C VD^i* 

: T i C 1 ,/H2/N2= 2 0/2 6 



[R Fz-^-fr;^ 



8 k W 
-SOW 
7 5 0' C 
J^tJ : 0, 1 2 P a 

[0 0 7 7] 

v^LTi2^^?g^-r^i^. ^^m<D^ttimz^^x. 
cm\^\ 47t. :^^m<Df$.mmm\z^\^^xit. ^mam 
'^(DfS.mRx/v yo—^m%:no ^tA*^x^^(DX\ m 

mi] Mmu(o^mt^mm:mmmfS.:fj&i:tsim't 
[(12] mi{z^\^m^. mmwn(n^mi^mm<7^mm 

[0 3] mmm3(o^^mi^m&(o§mmf&jjm^tsimi- 



[[214] (i3ic?i#3ggt, mm^l3co^^mt^mmimm 
mfSi:fj&^um't^tzisb<D^mt^m^^<Dm^^^j^-u 

[US] [i4ic§itig!#, mmm3(D^mi^mm(Dim 
me] :^^m<DfS.mmm(Dm^^^j:w-^mxh^o 

m?] V :7a-^m^:^^^>y<4 2<Dm^^^±.^{z 

Tf^-rmxh^o 

ms] mi t it%ii<Dm^^^-r^ y :7 n -^^.^^^ 

>y<4 2(Dmm^Wtt:^{Z7r:i-mx^^o 

ms] ^^m(o^^mi^^m(D§mmf&:^m{z^n^ii 
x-hho 

(HiO] fiiEEy 7D-*as(cio(t'5. mu^<DAL:^{z 

-rm^mxhho 

mil] zLytmihw-m'j^mmx^^, 
mi 2] Tji^^z^^Ms^.-^^^^Bs^m-r^t^. r 
j^^{zmm\.x\^^^yf'^mtm&ir^^m^m 

^mz7r^'rmxhi>o 

^w^mi:m^'t^m^(Dmm.^^^mR-r^fz^(om:^m 

I 0 ^m^^m^ 

I I m^':^mm^ 
1 2 KKikJH 
13 ^-hmi^ 

1 4 hi^-r K^^^— /u 

1 5 v—:^ ' V\^^:ym^ 

2 0, 3 0 

2 1, 3 1 m^u 
2 2 T^m 
2 3 A ^mamun 
2 3, 3 3 ^msmunm 

2 4 ^^?L 

2 5, 3 5 §m 

32 A /^yr^^yu® 

3 2 3 mm.^.^mmm 

34 ;^^/i^yy^ 

4 0, 4 1 ^f^-\'>/'< 
4 2 y 7n-^:t./«^5^Y w< 

4 3 mi^m^^m 

4 4, 4 5 a— 7=^^ >>/f^^>y< 

4 6 mr*aSf'-\' ^^^-^ 
50 ^>>^t:— ^ 

5 1 ;^/>^:/^iP^*if^7"-v? 
5 2 f^affl;'!/;^idt^ 

.5 3, 6 2. 6 5 r^S^-^— 7}^— K 
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